Original Article 



OPEN 



Nighttime Bracing Versus Observation for Early 
Adolescent Idiopathic Scoliosis 

John M. Wiemann, MB* Suken A. Shah, MD,f and Charles T. Price, MD{ 



Background: Spinal bracing is widely utilized in patients with 
moderate severity adolescent idiopathic scohosis with the goal of 
preventing curve progression and therefore preventing the need 
for surgical correction. Bracing is typically initiated in patients 
with a primary curve angle between 25 and 40 degrees, who are 
Risser sign 0 to 2 and < I -year postmenarchal. The purpose of 
this study is to determine whether nighttime bracing using a 
Charleston bending brace is effective in preventing progression 
of smaller curves (15 to 25 degrees) in skeletally immature, 
premenarchal female patients relative to current standard of 
care (observation for curves < 25 degrees). 
Methods: Premenarchal, Risser 0 female patients presenting to 2 
pediatric orthopaedic specialty practices for evaluation of idio- 
pathic scoliosis with Cobb angle measurements between 15 and 25 
degrees were selected. They were randomized by location to re- 
ceive nighttime bending brace treatment or observation. Patients 
in the observation group were converted to fulltime TLSO wear if 
they progressed to > 25 degrees primary curve Cobb angle. Curve 
progression was monitored with minimum 2-year follow-up. 
Results: Sixteen patients in the observation group and 21 pa- 
tients in the bracing group completed 2-year follow-up. All 
patients in the observation group progressed to fulltime bracing 
threshold. In the nighttime bracing group, 29% of the patients 
did not progress to 25 degrees primary curve magnitude. Rate of 
progression to surgical magnitude was similar in the 2 groups. 
Conclusions: Risser 0 patients presenting with mild idiopathic 
scoliosis are at high risk for progression to >25 degrees primary 
curve magnitude. Treatment with the Charleston nighttime bending 
brace may reduce progression to full-time bracing threshold. No 
difference in progression to surgical intervention was shown be- 
tween nighttime bracing and observation for small curves. 
Level of Evidence: Level II — therapeutic study (prospective 
comparative study). 

Key Words: scoliosis, bracing, Charleston Brace, early idio- 
pathic scohosis 



From the *Orthopaedic Center for Spinal and Pediatric Care, Dayton 
Children's Hospital, Dayton, OH; fAlfred I. DuPont Hospital for 
Children, Wilmington, DE; and JArnold Palmer Hospital for 
Children, Orlando, FL. 

The authors declare no conflicts of interest. 

Reprints: John M. Wiemann, MD, Orthopaedic Center for Spinal and 
Pediatric Care, Dayton Children's Hospital, One Children's Plaza, 
Dayton, OH 45409. E-mail: jwiemann(a'me.com. 
Copyright © 2014 by Lippincott Williams & Wilkins. This is an open- 
access article distributed under the terms of the Creative Commons 
Attribution-NonCommercial-NoDerivitives 3.0 License, where it is 
permissible to download and share the work provided it is properly 
cited. The work cannot be changed in any way or used commercially. 

I Pediatr Orthop • Volume 34, Number 6, September 2014 



(J Pediatr Orthop 2014;34:603-606) 

This is a prospective cohort controlled study of night- 
time bracing versus no treatment for adolescent idio- 
pathic scohosis (AIS) in young girls with mild curves. In 1 
institution, premenarchal, Risser 0 girls with primary 
scohotic curves between 15 and 25 degrees were treated 
with nighttime Charleston bending brace until skeletal 
maturity and in another center were observed until pro- 
gression to standard bracing criteria. We hypothesize that 
(a) this patient population is at high risk for curve pro- 
gression and (b) that nighttime bracing using a Charles- 
ton bending brace is effective in preventing progression of 
smaller curves (15 to 25 degrees) in skeletally immature, 
premenarchal female patients relative to current standard 
of care (observation for curves < 25 degrees) to prevent 
the need for fuUtime bracing. 

Spinal bracing is widely utilized in patients with 
moderate severity AIS with the goal of preventing curve 
progression and therefore preventing the need for surgical 
correction.' The generally accepted parameters for ini- 
tiation of brace treatment in AIS coincide with the Scoliosis 
Research Society criteria for standardization of bracing 
studies. These criteria are: primary curve angle between 25 
and 40 degrees, age over 10 when brace is prescribed, Risser 
sign 0 to 2, < 1-year postmenarchal, and no prior treat- 
ment.^ Despite the presence of these criteria for the last 1 5 
years, there remains a significant debate with regard to the 
efficacy of bracing and a paucity of high-quality studies to 
show efficacy. Furthermore, many different brace designs 
exist with conflicting evidence on their relative efficacy. '-''"^ 
AIS is well documented to progress most rapidly 
during the pubertal growth spurt, and if bracing is to be 
effective in preventing progression than it must be pre- 
scribed during this period of rapid growth. This serves as 
the basis for the SRS guidelines to target the patient 
population with the most potential benefit. However, 
peak growth velocity occurs during menarche, before 
radiographic appearance of the ihac apophysis. Although 
including recently postmenarchal Risser 1 and 2 patients 
allows for larger study size, there is concern that pro- 
gression rates may be highest in the premenarchal, Risser 
0 population and these patients may benefit from early 
intervention even with small curves at presentation. 

The Charleston brace is a nighttime-only bending 
brace that has been shown to be effective in controlhng 
curve progression in multiple studies. ^^'^ Biomechanical 
analysis has shown that significant compressive stress 
relayed to the spine on the convexity of the scoliotic curve 
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tensile stress on the concavity.'-' This may aUow for 
growth modulation during spinal growth and contribute 
to efficacy. Furthermore, the psychosocial effects of 
bracing on the AIS population are significant and night- 
time-only brace wear may improve patient acceptance 
and compliance with treatment, although this has not 
been definitively shown. '^''^ 



METHODS 

Premenarchal, Risser 0 female patients presenting to 
2 pediatric orthopaedic specialty practices for evaluation 
of idiopathic scoHosis with Cobb angle measurements 
between 1 5 and 25 degrees were identified for inclusion in 
the study. Informed consent was obtained. Patients were 
excluded for prior treatment (bracing or surgery), non- 
idiopathic etiology, or unwillingness to participate in the 
study. Assignment to treatment versus control arms was 
determined by location of presentation. All patients from 
the treatment group site were assigned to nighttime 
bracing with the Charleston bending brace at the time of 
presentation and all patients from the control site were 
assigned to observation at initial presentation. Patients 
were followed up at approximately 6-month intervals 
with full-standing posteroanterior scohosis radiographs 
taken at each visit. An additional visit shortly after ini- 
tiation of brace treatment (if braced) was performed to 
check brace fit and curve correction with in-brace radio- 
graphs. Curve magnitude, Risser sign, menarchal status, 
and self-reported percentage of brace wear compliance (if 
braced) were recorded at each visit. The treating physi- 
cian recorded the measurements and was unaware of 
whether the patient was enrolled in the study. All radio- 
graphs were reviewed by a research fellow and any dis- 
crepancy > 3 degrees was submitted to a reviewer who 
made the final determination. In the control group, full- 
time TLSO bracing was instituted if progression to 25 
degrees Cobb angle or over 5 degrees was observed and 
this was continued until skeletal maturity. In the treat- 
ment group, nighttime Charleston bracing was continued 
through skeletal maturity. Addition of daytime TLSO 
brace wear was recommended for curves progressing past 
25 degrees despite nighttime bracing. They were main- 
tained in the Charleston brace at night with or without 
daytime TLSO wear. Surgical intervention was offered in 
both groups at the discretion of the treating surgeon if the 
curve progressed to surgical magnitude (>50 degrees). 
Patients were followed up to skeletal maturity and mini- 
mum follow-up was 2 years. All patients were analyzed 
regardless of compliance (intent-to-treat). Data were an- 
alyzed for comparability of treatment groups, progression 
to fuUtime bracing threshold (25 degrees), progression over 
5 and 10 degrees of primary curve Cobb angle magnitude 
during the treatment period, and progression to surgical 
intervention. Two-sample t test was used to analyze for 
difference between groups for continuous variables and the 
1-tail Fisher exact test was used for binary variables. Curve 
type was not analyzed due to insufficient sample size. 
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Compliance data were not analyzed due to the proven 
unreliabiUty of self-reported compUance data. 

RESULTS 

Twenty-three patients were enrolled in the control 
group and 23 in the treatment group. Of these, 9 failed to 
complete 2-year follow-up and were therefore excluded, 
leaving 16 in the control group and 21 in the treatment 
group for data analysis. The groups were similar at pre- 
sentation (Table 1). Average curve magnitude was 19 de- 
grees in both groups. In the control group, all patients 
progressed to fulltime bracing threshold (Fig. 1). Eight 
patients (50%) progressed >5 degrees but < 10 degrees 
and the remaining 8 patients (50%) progressed > 10 de- 
grees. In the treatment group, 6 patients (29%) did not 
progress and were continued in nighttime bracing through 
skeletal maturity (Fig. 2). This was statistically significant 
(P = 0.023). Four patients (19%) progressed >5 degrees 
but < 10 degrees and the remaining 11 patients (52%) 
progressed > 10 degrees. Two patients in the control 
group (12%) and 4 in the treatment group (19%) pro- 
gressed to surgical intervention despite bracing. This was 
not statistically significant {P = 0.472). 

DISCUSSION 

This study highhghts a particular subset of patients 
with idiopathic scohosis that have not been well studied in 
an independent manner. We show a significant rate of 
curve progression in these Risser 0, premenarchal girls 
despite presenting with small magnitude curves (>15 de- 
grees but <25 degrees). With observation, 100% of these 
patients progressed to standard criteria for fulltime 
bracing. With nighttime Charleston brace use, 29% were 
maintained without progression. Although the majority 
of patients progressed despite bracing, this still represents 
a significant decrease in progression. The hypothesis that 
nighttime Charleston bracing would reduce the need for 
fulltime bracing was confirmed. Rate of progression to 
surgical intervention was not statistically significant; 
however, this study did not include enough patients to 
make a difference in observed surgical rate meaningful. 
We also did not have electronically monitored braces for 
accurate compliance data. Although brace wear com- 
pliance is an important factor and would be helpful for 
determining true efficacy, we feel that the intention-to- 
treat model with a non-brace-wearing control group 
provides the most accurate assessment of the efficacy of 
this treatment model. 

This study purposefully does not meet the SRS 
criteria for brace studies. Although we agree that the SRS 
criteria are valuable for generating a body of literature 
that is relevant and helpful to elucidate the value of 
bracing in the typically presenting AIS patient, it is our 
opinion that the patient population represented in this 
study is at particular risk for progression and should be 
singled out for analysis. The high rate of progression in 
the control group confirms this opinion, and the inclusion 
of a prospective control group strengthens the study. All 
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TABLE 1. Group Demographics Show No Difference Between 
Groups at Time of inclusion 





Control 
Group 


Treatment 
Group 


P 


n 


16 


21 




Age (SD) (y) 


11.9 (1.2) 


12.0 (1.3) 


0.6973 


Premenarchal 


16 


21 


1 


Female 


16 


21 


1 


Risser 0 


16 


21 


1 


Curve magnitude (SD) 


19 (2.6) 


19 (3.6) 


0.5336 


(deg.) 








Follow-up (SD) (mo) 


34 (10) 


39 (15) 


0.2564 



Risser 0, premenarchal girls presenting with curve angles 
from 15 to 25 degrees progressed to >25 degrees with 
observation alone. The high rate of progression in this 
specific subset of girls between 15 and 25 degrees has not 
been previously identified, perhaps because the previous 



natural history studies have included more mature pa- 
tients, or immature patients with curves < 15 degrees. 

Both fulltime and nighttime bracing present psy- 
chosocial challenges to acceptance of treatment and 
comphance that were not addressed in this study. It is our 
opinion that nighttime bracing is better accepted by pa- 
tients, as there is no stigma associated with wearing the 
brace to school and they are able to participate in all 
social and athletic activities without encumbrance. Ac- 
ceptance of treatment is particularly important in this 
population as they are skeletally younger at the time of 
presentation and will require a longer period of treatment 
to reach skeletal maturity. 

It remains to be proven whether bracing will influ- 
ence the need for surgery relative to natural history. In 
this study we had similar number of patients progress to 
surgical intervention regardless of treatment. On the basis 
of the results of this study, it is our conclusion that 
nighttime bracing with the Charleston brace should be 
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FIGURE 1. Curve progression for each patient in control group. 
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Charleston Brace Group 
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FIGURE 2. Curve progression for each patient in treatment group. 



considered for Risser 0, premenarchal girls with scoliosis 
of 15 to 25 degrees due to the high risk for progression 
without treatment. 
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